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[Name] HONJO TOMO 
[Thane Code (Reference)] 5H026 
(57) [Abstract] 

[Problem] Flow path body which supplies fiiel gas and oxidant 
gas to surface oflhe electrode is possessed in fuel cell , but 
conventional flow path shaved slot inthe surface of plate and 
was packed and was formed Because of that, when plate is 
made thin in order to measure themaking thin of fiiel cell slot 
became difficult, to form making thin isdone naturally was a 
limit. 

[Means of Solution] With this invention, in sheet member fro 
m surface penetrating to back surfaceas flow path body 2,8, to 
surface direction advancing provision holewhich you opened, to 
zigzag shape, we use those whidi formed flow path 2 -3. When 
it makes this way, when we assume, that flow path which can 
letflow same flow before in comparison with conventional flow 
path body whichinscribed, is formed it is possible to make 
thickness thin. Because of that, furthermore making thin is 
possible fiiel cell. 
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[Claim 1] First flow path body, laminates first gasket , first ele 
ctrode , electrolyte membrane , second electrode , second gasket 
and second flow path body in this orderthe unit cell which, 
Through separator, laminating, in fuel cell which becomes 
putting, Aforementioned 1st , second flow path body, As 
member sheet member to use, From surface of said sheet 
member penetrating to back surface, to surface 
directionadvancing provision hole which you opened to zigzag 
shape, starting edgeand terminal of aforementioned flow path in 
position when possessthe flow path which it formed 
corresponds, with to aforementioned 1 st , second flow path body 
of aforementioned separator and laminating, fiiel cell 
whichdesignates that channel which gas flow is done was 
openedas feature. 

[Claim 2] As sheet member, fuel cell which is stated in Claim 1 
which designatesthat graphite gasket material is used as feature. 



[0001] 



[0002] 
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[Description of the Invention] 
[0001] 

[Technological Field of Invention] This invention is something 
regarding fuel cell, is something regarding theimprovement of 
especially that flowpath component. 

[0002] 

[Prior Art] Fuel cell, fiiel gas and oxidant gas flow doing on res 
pectiveelectrode surface, is battery which obtains with electrode 
surface electromotive force withreaction. Because of that, 
flowpath component in order to discharge thing(Such as water 
and carbon dioxide gas) which flow does those reactive gas, to 
fuel cell , is formed or by thereaction description above has. 

[0003] Figure 4 is figure which shows laminated structure of prin 
cipal part ofthe fiiel cell. As for 20 as for separator and 21 
flow path component,as for 22 as for electrode (anode side) and 
23 as for electrolyte membrane andthe 24 as for electrode 
(cathode side) and 25 flow path component, as forthe 26 as for 
separator and K it is a battery assembly half. Putting between 
electrolyte membrane 23, it can provide electrode 22,24, flow 
pafhcomponent 21,25 is laminated to those outside. This, has 
formed unit (unit cell) of one of fuel cell, separator 20,26 
other unit cell is something in order to divide. As understood 
from this figure, it has become structure which islarrrinated to 
symmetric with electrolyte membrane 23 as center. For 
convenience of explanation, portion which is named battery 
assembly half K isthe portion which is suitable to half of unit 
cell. 

[0004] Figure 5 is laminate exploded diagram of constitution ha 
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If K of conventional fuel cell code corresponds to those of 
Figure 4, as for 24A as forthe electrode and 24B as for gasket 
and 24C as for theopening and 26 - 1 it is a channel, electrode 
24 has consisted of electrode 24A and gasket 24B , inserts 
electrode 24Ainto opening 24C of center of gasket 24B and has 
been packed, channel 26-1 is opened by separator 26 , it 
passes by this and gas issupplied to flow path component 25, 
discharges. With Figure 5 constitution of lower half of Figure 4 
was shown, butalso constitution of upper half is similar. 

[0005] Figure 6 is figure which explains 1 example of convent 
onal flow pathcomponent 25. In Figure 6, as for 30 flow path 
body, as for 301 theraised part (flow path wall), as for 302 as 
for recessed part (flow path) and 31 as for theframe and 31 1 
asforstep and 31 2 as for channel and 31 3 itisaopening. 
flow path component 25 has consisted of frame 31 and flow 
pathbody30 , inserts flow path body 30, intoopening31 3 of 
frame 3 land is packed. 

[0006] On surface side which opposes with electrode of flow pat 
h body30, raised part 301 and recessed part 302 of straight line 
of plurality are providedin same direction, raised part 301 
forms flow path wall, recessed part 302 has become flow path 
of theg3S. flow path body 30 inserts into opening 3 1 3 of 
center of frame 31and when you are packed, step 3 1 1 is 
provided among sides of theinside of opening 31 3, alongside 
start side of raised part 301 and sidewhich hits to end side, 
height of step 311 makes same height as bottom of recessed 
part 302. With that, flow path body 30 inserts and when you 
are packed, alsothis step 31 1 forms portion of flow path, 
channel 31 2 which supplies g9S is provided in step 31 1 . 

[0007] Figure 7 is top view of conventional flowpath compone 
nt 25. Namely, it is a top view of those which insert flowpath 
body 30 intothe frame 31, symbol corresponds to those of 
Figure 6. gas flows as shown with arrow. By way, as it possesses 
electrical conductivity, corrosion resistance possession youmust 
do flowpath component 25, because, , carbon isusually used. 
Namely, also flowpath body 30, is made carbon as material. 

[0008] Method due to NC processing in carbon plate, as raised p 
art 301 of the linear and method which forms recessed part 302, 
or method due to thegrindstone equipment is adopted. NC 
processing, widely known way, in order shaving to do the desired 
shape (ti this case, raised part , recessed part of linear), 
setting numerical value to NC equipment (numerical control 
equipment), one-by-one shaving does raised part , recessed part, 
method due to grindstone equipment adjusting to raised part , 
recessed part which it tries toform shaving does multiple raised 
part , recessed part simultaneously with grindstone of theplural 
which is prepared 

[0009] Above, To one surface of material of sheet, fri order th 
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at both ends multiple forms open slot parallel, as the fuel or 
other exiting and entering port inserting into another frame 
where it can provide channel itis something which forms flow 
path body, but in order in addition, tomeasure making thin, 
with member of separator as flow path bodycombining uses, 
there are also some which it tries to administer 
specialprocessing to this. Namely, as slot is provided in one 
surface of center of the said member with mechanical machining 
etc, impregnating resin vis-a-vis periphery (Y ou do not want to 
pass gas portion ), there are also some which it tries to 
administer gas sealing ( for example Japan Unexamined Patent 
Publication Hei 8 - 203543 disclosure ). 

[0010] 

[Problems to be Solved by the Invention] But, before, it regards 
that flowpath component in conventional fuel cell which 
wasinscribed, there was next kind of problem 

Forming groove on surface of plate, because it has made theflow 
path, when it makes plate thin in order to measure making thin 
ofthe fuel cell groove became difficult, to form making thin is 
donenaturally was a limit. 

There being some which combine member of separator, as there 
is astep that, impregnates resin, work step increases, 
fabrication cost hadbecome high. 

This invention like above is something which designates that pr 
oblem issolved as problem 

[0011] 

[Means to Solve the Problems] Aforementioned problem is solv 
ed for sake o£ With this invention, first flow path body, 
laminates first gasket , first electrode , electrolyte membrane , 
second electrode , second gasket and second flow path body in 
this orderthe unit cell which, Through separator, laminating, in 
fiiel cell which becomes putting, Aforementioned 1st , second 
flow path body, From surface of said sheet member penetrating 
to back surface making use ofthesheet member as member, to 
surface direction advancing provision hole whichyou opened to 
zigzag shape, possess flow path which it farmed itcorresponds, 
with to when aforementioned 1st , second flow path body of 
theaforementioned separator and laminating, in position where 
starting edgeand terminal of aforementioned flow path, flow is 
done gasto open channel which. 

[0012] (It solves gist of operation which) With this invention, i 
n sheet member from surface penetrating to back surfaceas flow 
path body which is a constituent of fiiel cell, to surface 
directionadvancing provision hole which you opened to zigzag 
shape, to usethose which formed flow path. Because of that, 
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when we assume, that it shaves one surface and ispacked and it 
forms flow path which can let flow same flow incomparison 
with conventional flow path body which designates groove 
which wasformed as flow path, it is possible to make thickness 
thin. Because of that, furthermore making thin is possible fuel 
cell. 

[0013] 

[Embodiment of Invention] Below, erribodiment of this inventi 
cm is explained based on the drawing in detail. Figure 1 is 
laminate exploded diagram of fuel cell of this invention. Li 
Figure 1 putting, As for 1 as for separator and 1 - 1 as for 
channel andthe 2 flow path body, as for 2 - 1 as for frame part 
and the2 - 2 as for flow path wall and 2 - 3 as for flow path and 
3 asfor gasket and 3 A as for opening and 4 as for theelectrode 
(anode side) and 5 as for electrolyte film and 6 as for electrode 
(cathode side)and 7 as for gasket and 7 A as for opening and 
the8 flow path body, as for 9 as for separator and 9 - las for 
channel and 10 it is a electrolyte film electrode joint. 

[0014] With this invention, fuel cell cell of one is formed due t 
o separator 1 , flow path body2, gasket 3, electrolyte membrane 
electrode joint 10, gasket 7, flow path body 8 and laminating 
separator 9, in this order, fuel cell is formed this kind of cell 
number of option bylaminating. You explain below , 
concerning each constituent. 



As material of separator 1 ,9, usually, material which is usedfor 
separator is used. Furthermore , it can also use graphite gasket 
material. And, 2 channel which was opened to those is utilized 
as inlet , outlet ofthe gas (Example and hydrogen , air ) which 
respectively is supplied to fuel cell, channel 1 - 1 of for 
example one side is used as inlet of hydrogen thechannel 1-1 
of other is used as outlet of hydrogen. Position of channel 1 - 
1, when flow path body 2 laminating separator l,is opened to 
position where it corresponds to end of theflow path 2-3 
which is explained afterwards. 

[0015] (2) Flowpath body 2,8 

Figure 2 is figure which shows flow path body 2, signcorrespon 
ds to those of Figure 1. As for Figure 2 (jpl) as for top view , 
Figure 2 (jp2) it is a sectional view in line A-A of theFigure 2 
(jpl). As material of flow path body 2, thin plate (Namely, 
sheet member ) is used, for example graphite g?sket material is 
used. And,flowpath2-3ofl of zigzag shapeis provided in 
this, but thisflow path 2-3 shaving one surface and it is not a 
flow path of groove which ispacked, in order from surface to 
penetrate to back surface, cutting offit makes flow path of 
provision hole which was formed, flow path wall 2-2 is 



(1) Separator 1,9 
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portion which becomes boundary of flow path 2 - 3 which is 
adjacent, frame part 2 - 1 is peripheral area which surrounds 
flow path wall 2-2, flow path 2-3 inthe frame. Furthermore , 
also flow path body 8 makes siirilarconstitution, (Simply, with 
example which is shown in Figure 1, position of theend of flow 
path, flow path body 2 becomes top and bottom opposite,it is 
required. ). 

[00 1 6] According to this invention as for reason which making 
thin it ispossible from until recently, aforementioned like flow 
path 2 - 3 there is aassembly method of formation, 
conventional way, shaving one surface of plate, because with 
assembly methodof formation that, thickness of recessed 
portion ( gas flows portion ) of groove and itprovides groove, 
thickness which forms bottom of groove byany means become 
necessary, it could not utilize only one part of thethickness of 
plate as flow path. But, because with this invention, it can 
utilize thickness all of flow pathbody ( sheet member ), as flow 
path when flow path of same cross-sectional area is formed, 
the(At least, before it can make just thick part which forms 
bottom ofthe groove which was inscribed thin. In addition, if it 
compares with example which is shown in the Figure 6, it can 
make also thick part of portion under thinner than thestep 3 1 1 
of frame 31. ) which can make thickness of flow path body 
thin. 

[0017] (3) Gasket 3,7 

As material of gasket 3,7, usually, material (gasket material o 
f for example rubber type) which isused for gasket is used, 
opening 3A,7A is opened to center of gasket 3,7, respectively, 
but thisis opening in order to insert electrode which is expressed 
with thenext section. Therefore, size of opening 3 A,7A makes 
a little larger than size of electrode. Furthermore , thickness 
of gasket 3,7 elastic deformation does at thetime of laminate 
depending upon material, because plastic deformation alsowhat 
is done is thought, considering those, it is desirable to makethe 
thickness or greater of electrode. 

[0018] (4) Electrolyte rremhrane electrode joint 10 

Figure 3 is sectional view of electrolyte membrane electrode joi 
nt 1 0. electrolyte membrane electrode joint 1 0 is formed by 
connecting electrode 4,6 to s y mm e tric in surface , back 
surfaceof electrolyte membrane 5. electrode 4 is electrode of 
anode side, electrode 6 is electrode of thecathode side. Because 
with Figure 1, as for electrode 6 it hides in electrolyte 
membrane 5, it isnot indicated. 

[0019] (Flow of gas) Like above with fuel cell cell which lanrinat 
es constituent, as for gas (Example and hydrogen , air ) which is 
supplied following way it flows. First, hydrogen which is 
supplied from channel 1 - 1 of one side ofthe separator 1 flows 
fromendofQnesideofflowpath2-3of flow path body2 
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facing toward old of other. Case where it flows while contacting 
surface of electrode 4,because it flows, it is possible to give 
hydrogen which is necessaryfor electrode reaction to electrode 
4. Coming out to channel 1 - 1 of other from end of other, 
itappears to outside. In addition, it places product which it 
occurs in surface vicinity of theelectrode 4 due to electrode 
reaction in that kind of flow, discharges to outside. Concerning 
flow of air which is supplied from channel 9-1 ofone side of 
separator 9, it is similar. 

[0020] Furthermore, constitution of fuel cell of this invention, 
is kind ofsomething which is expressed above, it is not necessary 
to do thestep which says that impregnates resin such as. 
Therefore, labor for that does not catch, either cost is 
notrequired. 

[0021] 

[Meets of the Invention] As though above you expressed, acco 
rding to fuel cell of this invention, itpossesses next kind of 
effect. 

It is possible to designate fuel cell as thin form, flowpath of flo 
wpath body, to shave one surface of flowpath bodymember, 
being packed, not to be a flowpath of groove which it made, 
inorder from surface to penetrate to back surface, cutting of£ 
becauseit made flowpath of provision hole which it formed, 
being a flowpathbody which lets flow same flow, it is possible to 
make thinnerthan conventional flowpath body. Because of 
that, it became possible to designate fuel cell as thethin form. 

Production cost may be cheap. Because it is not necessary to i 
mpregnate resin, adopting also thestep which impregnates 
resin, labor of production does notcatch in comparison with 
Prior Art Example which measured making thin, cost may be 
cheap and 

[Brief Explanation of the Drawing(s)] 

[Figure 1] Laminate exploded diagram of fuel cell of this inven 
tion 

[Figure 2] Flowpath body of fuel cell of this invention is shown 
figure 

[Figure 3] Sectional view of electrolyte membrane electrode joi 
nt 

[Figure 4] Laminated structure of principal part of fuel cell is s 
hown figure 

[FigureS] Laminate exploded diagram of constitution half of c 
onventional fuel cell 
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[Figure 6] 1 example of conventional flowpath component is 
explained figure 

[Figure 7] Top view of conventional flowpath component 

[Explanation of Reference Signs in Drawings] 1... separator , 1 - 
1... channel and 2... flow path body, 2- 1... frame part, 2- 
2... flow path wall ,2-3... flow path , 3... gasket , 3A.. 
opening , 4... electrode (anode side),5... electrolyte film, 6... 
electrode (cathode side), 7... gasket , 7A.. opening and 8... 
flow path body, 9... separator , 9 - 1... channel , 10... 
electrolyte film electrode joint , 20... separator and 21... flow 
path component, 22... electrode (anode side), 23... 
electrolyte film , 24... electrode (cathode side) and 25... flow 
path component, 26... separator and 30... flow path body, 
31... frame and 301... faised part (flow path wall), as for 
302 recessed part (flowpath), 31 1... step , 31 2... channel , 
31 3... opening andK... battery assembly half 
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[Figure 3] 
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[Figure 5] 
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[Figure 6] 
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[Figure 7] 
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